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PROBLEM TO BE SOLVED: To efficiently and accurately spot a trace amount of a probe on a solid 
phase without damaging the probe by incorporating the probe, an urea, a glycerin, a thiodiglycol and an 
acetylene alcohol represented by specific formula. 

SOLUTION: A liquid 107 containing a nucleic acid probe is moved to an emitting port 1 19 to form a 
meniscus 121 at a predetermined pressure. Here, when an electric signal is applied to electrodes 111-1, 
1 1 1-2 of a substrate part 1 17, a foaming area 123 is abruptly heated, and foam is generated in the liquid 
107 brought in contact with the area 123. The meniscus 121 is emitted by its pressure, the liquid 107 is 
discharged from a emitting port 119, and liquid droplets 104 are flown to a surface of a solid phase 103. 
The emitted liquid 107 is preferably a liquid containing a glycerin, a urea, a thiodiglycol and an acetylene 
alcohol represented by formula (wherein R1 to R4 are each an alkyl group, as for m, n, m=0 and n=0 or 
1<=m+n<=30, and in the case of m+n=1, m or n is 0). 
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^^•p-y©^^--;^©^* 5 !!*. St»7 , a-?' 

< - f«3 «: »gf . C ©B#ra «±f B U /c <fc •!> I C {WR 

§a <to2 5*o f3 o^a-c+^r*,?.. -e©^@ 

30 U-77 Xy-itmhtli,. 

[004 4] CCtCO^'n-yTl/^iffl^t. 
«itt*«W«MO«mWf*ff <c 9 »^©^ajffig ( S / 
NJt) ©l^±«r0-5. C 4^36^4 UX, 

SB»*«^ > *{c ^ ^ n S tS Wfe®!^ 4 JS£ L <c t» ct 
9«:^p v*>^*?f!&:9C4**JfS ^p-^*> 

^tjpiR«. &LmtE*2%visi!iLm7)i>7$. >7kmm<p 

m«2B#KffgSLfcO. @tBaffi©^7'P- 

40 t«J^.«DTT (yf^M h- 

;U) . 0 -ji)Vi37 Ys-Z s-fr^m^Xbaimxib 
Lfrb. «f!6DNA©©S ; 5rES<-^^6-rS4. 

vt'mm7J\'m^7mm&mi>mT?>. mc<Dyav 

*>y©X?I«£>S«:i6D-rtf^x.^a< . Wx.\tt > 

7VI/©Kyp-7-7 U^^©fitJ&%S<7©^-J<^ hKlJt 

urSgSfi ! J«:?f^i.\ l-Jil?h©p|5(4'N©lf>7';l/ 
©^*^33W«:Aj:^iS^«:t«fifeto^< rtmc». S 

tcmmc^ibv x^ff^sn. ^©o ^ iutw©a«» 

50 4>7 , P7+>y©XfI^*BS-r*C4Air*S. 



11 

[0 04 5] C©tt«CUTffi«r5^0-^rU^tt-t 

w-*ia^s9<D*£SBeyrj«:3t or «m aw* we*I£* 10 

[0 04 6] (-f>#!;*?^9FW«() &*JbE 
JU5>*» h-w Fr^tt5«J«©**8ftWLfc*^ *J6 

bjoc fee > r « tr x i/*-M>«ttE«:Mffl X;n*j <d 
8to*ttH3t*U»Sexv^* ? h^* Kiffl^iCi 

F*«C»fc«te. H«^©«*HJB#W»IBr7E7L, 

tt< ^ W ^ 'J y -f a >Rl£flW»** «> JkJ» 3 * 6 

[0 04 7] Sg«:2«±<D*tf *;> Fr«-cs«3*i4«» 
K*S^tHftO^#» F*HWFK:Bffi±K:j|5 
(PNA/DNA) £C£T\ y'U-7<D— Wt UX& 



^gg 2001-66305 
12 

MiotB. m*>"j#wi(DNA) *d-*\ y 

*&BS (RNA) zfa-zTRV**?* FttB (PNA) 
ya-^iStftOr**. PNAteDNAK^Sn* 
4«©ttS (7f^->, ^Tx> 4 ^S>. '>h'») 

awn- y >Mx**-Ji>±«-ctttt< Fi*ece 

£U T8B3S (II) (C^Sfti«tt«Bft*Wr4^RS 
[0 04 8 ] 

Hb5] 




v 

OH 

[0 04 9 ] (S* TBaseJ BDNA»W^4 
aiKDtaS (7f^X ->h^>>, ^*TX>) 

PNAtt, «Atf t BOCaiffl^RSS^Fmo ci!I 

^UtPNABDNA^RNAfO^Ot 
y=f** I/**- F£Jfc«bT;* * l/7-^7'Pf7- 

*»i'Stff, ffioTPNAi«W— #««M£*£JS 
»«WttR»#tat>fc«>K: D N A - *« 
MiO'W^'J v Fitb«0TPNA4«W— 

toM^'J? F<o«^^j»S5Ett«:«tirc^i4>* 

^O-ytlTPNA^P-^iil 
«C, E.^iSffiStCi5S3n/cPNA^u-yrUH r ?:S 

^TU^a>J**flE{k*B**ttil/TttDNA^a--^ 
^RNA^a-yi|Sia«: % PNA^a-^(D^iiS<kH 



(S) 

13 

ot,*±mLtc(otmm<D?-*-)i>m (pna* 

tt) i'MJ Kg (Htl^m) ©iffl^totf-C**. P 
N A 3?iig^© ^ * - ^m<OMK\t . ff'J * I* P N A - 
:7©N25i§ ( D N A©5' ^IffilCta^) iCZ-X-frm* 
■StsisXf-Als (CH(NH,)(CCX3H)CH 1 SH) S5?5r^A-r* 
ciTjgjaSft*. PNA ?*□-:/© N5fci$^©*>*f- 

-f>©2gA«:. 0!ix.{iPNA-/a--y©N5i5ia©T5 >- 
li^f-C >©*;U*f* i'Jl'SSr&lS;* C <htC J: 
ortf^OC<!:*i-CtS. $/cPNA7-n-7-©N^4S 
©T 5 >'S<t^!lxtfN J H(CH,) 1 0(CH,),0CH,C0CH©J: ; 5«: 10 

>*-©*jL-^+->;U8<b=£SlD^-t±. ^t»-CiS'J>* 
-©T 5 vS£->*f -r>©#;U#*->JUg££Kl£3 
tiSCiT i ;>*-^l/-CPNA7 , a-7'(DNfJS«: 

- ■fOVkimm. t ©J5J£Slite£B*lrt> 6H»f3e©ffi88/cW 
«fc 0 -ra©(S]±*s»3if s n £. 

[0 05 0 ] SfcPNAtt-e©tSSg(CcfcoT«*K:*f 20 
r-5SJBtt*«ra OiSSS© D N A tftMi? i> <t 

«5 . > i> P * ? Mifflffl©?S(*?rDIIM-r Zf&lCte 
PNA4fJ()h i ;7WPiti(Mx.«0. lwt%l- 

a*©?Si£*flit»T-/>i>y* ? MttttitcateT£1#l4 
tcnggf-rsci^sut^ Sic h 'j7j^DtfiKi 

ft?3#T*J< C «!:(*. PNA^©>>^f-f>MS4Ki5 
* i *-;l'S©K<tCC<fc&*'**>'^©^t4£IW«?\ PN 
A©**- JU»4B*I«E©vlx-f 3 KSi©SlS^^ 
©«fc0— Js©(SJ±5:EIS±-CPtS 00. gfcDNAT'a 30 

- 7>> R N A V' n - :/ ©5KJS iC m A L- 9- * - ; U S i B 

5 K£©KJ£B$rattBifiaO /<:««: 3 o# 

PNA©»^CC«v<7'ji/*;x ? h-^* F*ffll»/cia 

^•c* o r 4> 2 ^rangjsi&s -est <t am $ o i>. 

[00 5 1] HK^o-^iOTtemi^a-^lcpsS 

■feT - *-. ss©r s smmzmrz* y f 40 

* it tttf y ^ 7> F 4 IteTOKft * y =^ K y 

F. HtCtt^>/^S (Mz-l*1jii$> CiJS. 
«) f*7 - a-7il,tIl,^Ci*it#4. com 

[005 2] JJLhttgjl/fcfiKc-f >^x y Utta^'D 
■7'a-7'TU-r©Mj»*&K:«fctxl* > ^n-yru-Yfc 
<!: Bffift S i ©Rfl £ ft S fiHcS * let 50 
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I3±*J illt UTL$9Ci^«cl,>. ^ (Dm&tm. 7"o- 
< . MoSSStCigJ-iJ § ft 

[0 05 3 ] ^fccoctiJ^Bjjcfctir^ffiic^i 

i Mx. \* v'u - 7*?gjK7!)S#Ms& SWJx ;u©ra 
jS®14©-7 h i'X-'N-^-V (jyps 5, ^7-7 h t; ^ 

- ^ t WMWA t ©^ 7" V V -< -ej is 3 > 

(sNtb) z£<o-mm±$-ezct&x-$z>. xtcm 
% -7 * ju©H(c . SI®**-? - a - y^gtc^-r «flifa 

©•7 x )V^<Dm^C $>tc r> X^'P<Diim-rtlf)^. Ctct 

ox <bmm<Dv * mc x a - xtc ya - ymmz 

klSiitc-v' h ^SrWTSElfB. ^©ISj&TS-ffiR^ig 
H*B©«0«»««: ^ & ttfli oc » x 8ffl T Z> . 
[0 054] 05(C V 2|sggfl|{C*JW4^a-^7 U-Y© 
-^iJ^tST. 05 (A) IJ¥®0-C£>9. 0 5 ( B ) (i 
-?-©BBKIfffiS-C*-£.. C©7' - D-7*TU-/G l HtB 1 

0 3±tC-7 h ^^WCCS2^$n/cGDgP (-7iJU) 12 
7*}BfiElyfc»f*flia*Wr*v h y ^^^*^-> 1 2 

jcoTSt^cKigt^nfc^*^ l 27U, -7 h y 
f->*©Sffi?L << ofe^SB) iuriawen/cfe© 

•C. ■€-©ffl!litttdigB*i & 0 . -€-©Jgffi 1 2 9 tC«HtS 

1 o 3<omwi)mmutctRmc$>z>. @*i 1 o 3©sm 

[0 05 5] ■7\->)?X^$->ZBJ8L?ZWmz. V 
^<!:il7Ktt€rW-r?>t©*^SL.I,^ -5-©«k 9^Mf4<h 

©ttifli^*t7'e>n^ 0 ssne©ttij]g<!:UT«. r^y 
;k ^y*-^*-h. d<y^5 L u>. #'jxfi/>, 

\-2f<Dtmz*>. v* h h ^©.®7tt±©tMfli«cHfe 

©sm-^necin&sr^ws-tffcfc©*^* ^ns. .® 

3tttWli©*(*«i Lt(J. 09*1* U V u i>7> h , D E 

EP-uvbyxF, mmmk m \,>*>ct& 

XZZ. UVUi7^ I- iLT«, SS^tnK -J -fV7 , U>- 



(9) 
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mn-&T % si*v F+-/>*uy* f 

[0 056] DEEP-UVU^ b<hUTte, rfWH 
U^hilt, W*.«, y^Jl/-*££ y U- K 

e>\ *fb# y i - f y ^^^> y Ji^n tr>»©sc*HBi 

^JK9#y K 3-;U|8o-~hci-c>^t/ io 

F <fc Ut, #y 
3. 3* -^r^F^7*~^*;i'*>. *$«fctf % #y 
y * * y y isistwg: *wr* c twt * 

[0 05 7 ] K9MgMbNMB& UtB. V? * y 

a* i m. */cw, 2 ffl«±©7tfi^iia*6ffj* 2-10 

mS%*ig^W0fc, #'Ji^W^'Jl/-h, 20 

[0 05 8 ] tc*5, ^a-^t«fl»»Jlc[>SJ*«J®*klU 

SB»o*flW*Hlcc«»4J*^ttc^i«^cctt % v by 
> JBfflWI* <k L/ T * »#tt<D«J I > & * 

[0059] ^(ciEUfciftttttiffltir^ f y 
- > *©«Cctt!JH* x 9 ^ > *«©Xg6c J: •) -rc * - 

[0 06 0 ] C Ctv h y 1 2 5 «WAiW<b 

[0061] ««. f\ mw®<D£.#mm<ton<D 



p-^iU T£tttc 5r Jl/g£z§A LfcSB^o- ^ 

^o^*-ji/««a*iaan^u-< 5 pat****** 

^*itt«t4tl«^D--yj(«t^>*y * > F 
[0 06 3 ] T 5 yg^x#^g<D@tB^E^<9zgA 

sr*HMb#y ^A-^TkKft^- f y VAmoTJisx 
y-c»^7x«affi«:«iaoT7Kffiai (v^-^g) 

% (0*J?U2N-/3- (T ^ ^xf^) -T"7; 

^xt^fy} (tfiRtfr-^y F^^7"Pfji/h yy f 
^^>->^>^) &£trl'7>;*7 »^y >yS»J*K^^ 

[0 06 4] ftteN-<8- (7 5 -r~7$ 

b';l/F yy F + ^>7>S^^^-f - ("^ 

U-fSF7*i;W ^u-FO«J6«TEOffl«5rA 

So 

(DN-/3 (7$^xW) -r-7S y^of;l/h y ^ 
h*^>7>: (CHjO) 2 S i C a H 6 NHC,H,NH 

> 

[0 06 5] 
[<b6] 
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S i CjHgOCHjCH-CHj 



[0 066] <2>Z?i"( 5 is;l-4 - 
~7l/) :7>U- V : 
[0067 ] 
Hfc7 ] 



K7i 



(CH 2 ) 3 -COO 



10 



[00 68 ] ±faL/c@tg©g|ffi$fiif &C*Jl»Tx#^> 
SSrSfiasttjSAbrci^. gsi^i/lt7 - a-y 

«fci). ^*JKDJSM*iS7K1*CcrSCiA<-Cl?S„ C© 
}gft=W: 7 * a - zf £ <* if tc V x ) Mc & 7" a - ^ £ 4# I? 

£f£ Ol>fc©T?&£„ 20 
[00 69] £fc@te£L?ttiJ!iS«£/iil>&W£. M 
xtf Organic Thin Films and Surface, Vol.20, Academ 
ic Pms®*5 *(ClBtt0«&tC J: 9 fSJflSSffiSliStC* 

#-e££. i£^*c©;frf£KJ: D7k®S£^AL/cf£K: 
±IBLfc*;7*ffi©i£££|5);tf K7 5 yg-^i^+v-S 

«vr y^x^^fcwto-c h y ^^bjs. 

©#&«: «fc o "C Btt£®« AK&Stt Sftttffifc Hffl« 

>i?V>*-; h ?£2?«c <fc -oTS 1 )! ;U«:£l&;f&f££#U&f 

[00 7 0] £7c. «}Bi»«4C7*n-^^f 
£ LTttW*.tf. 1#MBS6 0-0 1 5 56 O-^^RtClB 

~>7>77 » 7'y > ygij £ tg*itS £££!£;* if "C 7 5 -7 
g£>SAU C©7 5yg£^n-:/©mfi£g£J£jS;* 

[0071] tic, wimm.<omwfim^<D^. m 

■no. -7 h y **7N-£->£ff5j&TMB#ftKfl^Ktx© 

£ $n^JS-^{C«^ h y *xttf4cf3tcJS7k5iJ£?&fll] 
l,t:te< c £fc-c*-2>„ gfc. v r y**7-c*->#:7 
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ft. ifttimtttf* h^-^^iS^^fFrtfJi^CtCC 
«t*3 v r y **7<£->KJ:9S£<,>ffi7M4£tt^-r-&e 

[007 2 ] CCSTB. f^e^tt^ti^d-^S 

t&tfitem-sictemosiiim*? n««t c > c £ tc & 2. . 

[0 0 7 3 1 v h y **7<£->©-i>i;U©-y--f X-£ff5 

vh y*x7-«*->©j&?x#ft. y*^7^*->pa 

[0 07 4] JfJtK£ brt*. El 5 (Cmtifi?tT%I 
©{ra#lE#ff^tK©fc©«cj]n;ir. S^J. Sii^S 

[0 07 5] 0 *7U©-y^X£U-C«> Klc«*I©S&. T 
W^<D-tMX£#jgLfc:i©£. -?-©®gi!iI*53 0 0 
amOT* 5 Si$ PJxtf. 0 5(t7S-r J: 
;u©gtg £ WJc^-COtKffi^iE^JB £ T hm>^ « 
-?-© I2©g3£2 0 0 wmWTitSCiiiS-CfS. 
MtC. £ x;U£S:£ff2£-f -e©Si71£2 0 

OumtTF. ™S£T-£>«-£«^©il:*S£2 0 0 umtl 

T£t-€.©*i«fc L/C 1 . -e©A# zormtmui 

[0076]SCi 7U©iejiJ7^.@«> m 5 ©«fc ^ 

jnj-C^xJU©{4^-r6 O-CEBrSJBaWBfaJcjEO 
■cafiSEH^IfiB-C*5. 

[0077] isws-s- * 7ur Q i©s&i?i«. F'Jx.ii a > ^ 

» hffif 7-a-7*?g?g«rr>x;UK:«^T5)l^fCB±tB 

<4s £«i&s n ^ * 7i/ £ ©r^(c^ij7©a§-rn*5 

^ D r tl*^ P X =i > ^ 5 * - is a > €ri O 3 it ?£ 

(*©i7--< , X^£ ; 5'a^3>^5^-^3>-^. 

©a^©Ktcfc^s«i^i4?r^it-rs t. mm-rzv * 

*7U©Sg"t§© 1 /2 ~ 2 ^©SeHK:* 
SC£*S!!?$Ul-^ 

[0078] mz-M. v*Ji<*:]EmtBVi£-?z>m-£ 
©fA^eifi^b-rsti^KiSfii^Ass ( 1 -r>^x 1 

>T>?. cmx l cm) £-rSi. 

h y 77i/^ 5 ^ r y -£ urrotatg^+^tcmifc-r^B 

14*^6 1 0 Oilx l 0 Ofl. 1 000<lxl 

ooo ii«±© yv- ■7mmm&? z> c t &m & l t» 

©T. 'J 5>?.&&<DV-'(X*b3ZmU~C. ^xJU© 
sEISBBiXO—m^ 1 ~2 0 0 y m. ^-TSr> x;up a 1 
©8§g8£2 0 0 /im«Ti-r4©^SSLl>. 
[0 0 7 9] Sfcv h yi»^©i5§ (Htl^®*^©iS 

<*) «. V h y ^X7^->©JBfE^ffi-^>-) 3 :7U©g 



(11) 
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ifi. (ffglXtt 1 ~2 0 umtTZ>Ct*W&HK BP 

-y&iBr:©^*. iS7-n-y?gfg*5igElta^S±K:/b 

a > Srffitf) T WSftKl B&JLT s C i * s f t & . 
[0 080 ] {SK. ±se©S£ 0<,»SSH©±RR-C©$ x 10 
;l-cDSa«. 2 0 0 umx 2 0 0 am* 2 0 nm, 
*>^. 80 Op $/c. CO-fAXX. mt&T 

2>V*Mil<Dmm (m 1 ©x) IrI«K:2 OOdmi T 

iOtl O'il/cm'WioO^x^Jgg*^ 

JEJiBBVi <fc U mm? i •? x ;HHI©ffigfl *> 5 m m <fc 
I/. 7F 'J >©Jf £ £4 MmiT St. -)x 

•>l>©§3§« 0 . lpUttO. -?•©&«: 1 0 0 0 0 0 0 
H/cm 1 5 nmx 5 ymx 4 Mm©^'£ — — 20 

> vmi&vmmiJLmft^vmmmte-* w x-c* s© 

tt-y-iLtl 0'll/cm , feU:©'i'XJl,S5K(DT 

[008 1 ] ^aSflMcfcliT^n-yjgjffi. 

x. tf 9 x ;U ©gf <fc 15 «|S]S i t £ « . ±f B©lt 
g#>*>. t&fciO . lta«J»hA (p 1) *61t>"J 
i. (n 1) tUh. g/c. vh'j^x^^&StiS 

-e©affi5S^K:J:0 ^^^©gfS^ilHloS©®^^* 30 

;L-©gan±gpK:sa)Sc:t*iDj«g<tiis. ^(D^^tem 

-i7x;U©l 0{g*>*>£U 0{g©i£S£{£*S 
U C<t*J-C#S. Tfcto^. ftp lsfefctt 

i on i©?$£ts.i$-r setters. <,>-rn©*§£ic 
c©^^^^©^©^*^^©^^. — 

fiiflMI!flEifltt&««flE*fi»tt:«|&-rsc:iO 

-f ■&©•?. •?x;u^©jg?g©tt*&«:«#fe*-rjiL'r^ 
5ii>x.s. s/c tttusns-/ >^©s«-flSM«:ft 

p]*6Sl0nl-C»5©r. C©*-Cfe^a:JU-s© 

[008 2 ] ^fi^ctnti. rgSli©J2;*^ a. 
$*i. S/c. o±Hi^(fi]M:^©SLn^*-5-C4j. $*.>u 

oT^SCitcJ^r. -?-©g|5^Ai«G^n. ^xJUft so 
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[008 3] x&wicm^zA >t>is*. v vrntntcm 

[008 4] iC ^T^HJWlfcC^r @tg 1 0 3 t UX 

«^cffi^©t6g»^igA-C$o4>©t , *n«M< . BgK 
«^2©.^tctec»-c«a®«:-7 h >; i?zzfimx$'z 
*>©**#* Ut>. -tlyT^n-^taflt«Wi©Rl£«j 

E^^^tf^^^. ->';^>. T*v*msi< 

ii<'J^^ix>IS}fli. ig{bt^^miBi^ 

[008 5] *|6B^-c«cti67"D-yTH'tCSlc;-r 
*tff&5. fflgiJ© 1 ? x^cc^^JKJ^-T^^^iW©^ 

©■>i;U©-?-ia-e*i«c» :/a-^0cj5J&2-t±&'<#4>& 
<ifcl a©«5^ASSft»L/fc^?S?:^^ < <!: fe 1 S«Ji& 

-C«:^ 3 tiT U S 7" a - U -T © Vu - T'diiS^ ^ 

-ytzmmwc&tuz. m^mm^m^Ltc tax 

5 > 3 >©ftlK ^aiW^jSwmi&^fili 
^•o. a 1 (CtS U/c®l!if©<fc 9 K^naac^K©^ < 

[008 6] ^hj-ci*. s«4cjs^-r^fcjt>tc«$s-r 
a-c$>s©f. ^^©sic^ftA^ ey&ztitcffi&om 

[0087] felTS«S«* t-»r*««FI*JEK:BtfflK:tt 
[008 8] HJiEFU 1 

' ( 1 ) S«^# 

WfC-UtaOA:. -?-©^. ^'J4i-C2 OftmM'g&mft 

■m»ft:». ^.a7k©AofcSS4>r$e>K:a^?g^0l 
^£2 0^Pb^to/c„ <XtC, ^J*8 O'CtCtDSO/c 1 N7j< 
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^*&£ffljgL,/Co 
[00 8 9 ] ( 2 ) affiMS 

75yI*a^Wc>7>^ (N-(3- (TS^x 
-r-7^7'Dfil/F iM b*->>'7>) £^ 
tP^^>/7^^g>^ij (n 0 B n « : K BM6 0 3 ; ft M 
{t^XSt <«0 «H) © 1 w t X*S«*S»T-C2 B# 

*»J»Ufc. »»tCO«««C±E ( 1 ) T?f#/cS1£* 
MS (2 5-C) T2 0#H)«Ufc8L 3i*±tfT\ fiX 10 

^^«* i 2 o wsn&Lfc*-- i flsra^- * 

v'X ^ K (N-(6-Maleimidocaproyloxv)succini 

mide; D o j i nttSJ) (fctfSEMC S ±B5) * 2 . 7 
msrfffiU S>-rf*Jl/*Jl/*M t S'K (DMSO) /x » 
y-;U<7M : 1 jg«6c*»ififi**0. 3mg/mltft 

*«SffitetHJ#S*i-Ct»ST ^ ^S<t EMC S«JKO* 

ttEMCS &*<Dv U-Y * K»W*ffi«:#aEr * C £ K 
tC*. EMCSSiK^?)?l*±Cf/c//5^««DMSO 

so # x * y -jMom^femiBLZf*- * ; -)\>^m>%w» i> 

/eft. l^^XSi^K«$t/c c 

[0 09 0 ] (3) ^P-^DNAO^ 
DNAMtt«M£ffll>TBEN»*l <D-*iS®K«r^ 

*«DNA*««CttDNA 30 
S«l^^*CO^B$tC^^-;U^f r ^y 7 -YT (Th 

i o 1 -Mo d i f i e r ) U> Ulf- ^ ( G 1 e 
nResearch) &8J) «rffll>4*CC «fc oT 
;KSH) S£zgA0/c o 3»i»rii«©JlttfiSHI*m^ D 

EW##: 1 

s ' HS-CCH, \ -O-F0fc ^ACTGCrCCrCCTTTTACA 3 ' 
(4) B J y*J >*-CC<fc£DNAR±tiS, feitfSffi^ 
<Dtt£- 40 
±g2I2?'J#-^ 1 <D-#§ID N A*«b»«K)WW4 0 0m 
g/m 1 CC&4J:5CCTE&iK ( 1 OmM Tr is- 
HC1 (pH8)/lmM E D T A7k*g&) &cjgft? 
U -*ttDNA»«*B8Ufc <jEnttttKtt«JRtt 

[009 1 ] *fy-feU>7. 5wt% JK*7. 5 w t 

^uy-;uEH ; JUW^r -f (t*) ttH) 1 

w t*6«:«t**»«*:fflKU ifeDNAig&Kftlx. 50 
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— #tR D N A ©ftteiftKfl* 8uM<h^^>J:9 CCHB U 
/Co C ©?S($(Daii^« 30-50dyne/cm© 
«5Hrtr*0, SfcttflMil. 8 cps (ESttglt: 

aosntu (**) ttsi) -c&^/c c©«(**^^y* 

? h?*y (iSS* : B J C 6 2 0 ; 

(**) a»> B-f *>^jc*9iu^yx ? 

>*- (i§ n D o£ :BJC6 20; *i^> (ft) t±88) 
*fcC©'<:7JUi?* * h7*y>^-«36 0x7 20d 

p i ©»?«srEp:rpjfiB-ca*. ^"CC^y I^- 
^ita (2) T?&SIL/c;tf5;*|g£^3tu y'o-7& 

T^^U^x-^ h-^* F<OjBEf*ttUJffii^^^S©jKf* 
f*»ffii©8E»«l. 2—1. 5mmra-p/c 0 2/c* 
#^«f--f>ytt. 3 6 Odp i O^rSlCCtt 1 l§I<30^# 

>y©»2@©ffittU*fftttr\ 7 2 0 d p i 
lajcua 1 @©x # 5r f- -f > ^cofl 5 ECD^P±fcB£f7/j: 5 
WcSfefrRSbfe. >*»*T«. *T*^*t 

3 0#R8JJDS^* >-r*-rt«:»BU 

1±/t s &fc±fB^y>^©lttfflttf^*/c>3©DNA^ 
a-y««©ttUjaw«2 4 p lr^ofco 
[0 09 2] (5) ^av*>^JSl£ 

1M NaC l/5 0mM«;>tt«Hf?S <pH7. 0) 

tCj5fe(/^U/c. ^Cl^^ # ^^«*2%^^jfil»7^^5 
>*^+fc«LT2»$MftHU ^a^*>ysi£* 

-tfo/c 0 

[0 09 3] (6) ^-T^y #<{i£-isa>EJ& 
15yiJS# 1 COD N A i*B»»fttt»EJ»J*Wt5-*« 
DNA?:DNAS»^a'CMU. 5' *«tt:n-jr 
5>*fe^Sttr«l»^bUfc— *«DNA*»te. CCD 
as»{t— *«DNA* 1M NaCI/50mM»J>fi 
«K»(pH7. 0)(c«ttiUEUMitciJ:9(cK 
KU. CO«}R4itc±E (5) rfi/c^P^>^l 
Ofc^P-^U-f&aHRU (2 5-C) -C3B#M 

^TU^IM NaCl/50mM'J >BttSfK?K ( P 

H7. o) imrft^ur^ia-^'KH&^^^y 

XUW-p /c— 4:fiR D N A >8S 1/ fc. ^tcig 7*n - 
* : ARGUS 5 0 :ffittd«h^»^ <*) tt«) * 

[0 094] < 7 ) tt* 

«B»{b— *«D N A iS* v 9 ^>ie?>JS-^ 1 <DS 
B^O-^*v Fr«4 6 0 0O^it*-)fc B 



(13) 



23 



a) &*<DX#v bimmPlBXib-oX. Sfc-etDiSS 
A%7 0-1 0 0 um©S6Hl*} «:£>£{:£. 

b) m&rZZXv b £©&"]«: »&*©**-./ h©i6& 
iBg^LU. i*} 1 0 0 urn©*^-**** 1 ) . &*©* 

c) bmTtnim-ix^zctbwnh&tUi 

tc. . 10 

CO 09 5 J C©Ci«^o-^71/-/J:^^ , J? 

arc**, 

[009 6 ] 55*60(1 2 

tb) 

( 1 ) ±.&mMM 1 © < 1 ) SiXf (2 ) n«Kc 0 

t7 , o-7'7U'{ /b©se#m £*6 otctj^^m^m^ 

Otc. 20 

[0 0 9 7 ] (2) ^O-ZDNAOM 
DN A Stt£fi&tt£All>rEPJ«-9 1 -4 ©— #§«1£B£ 
fc^fiSbfc. &*»ffi?>J#-^l~4©— aNMttlt*. Xtt 
mrffil>fcI2?iJ#-s|l£S*<!:U llM«^{t§-t*/c 
4>©£IE?iJ*-5f 2. 3tSS^{b3-&/cfc<D£IBjaJ§-5f 
3. ^LT6£g^b£tf;fcfc©£ieyU#^4<!:bft:. 
*)fci^>J## 1 ~ 4 ©— #iS[D N A5f3gCC W: D N A 
^■COM^IiCTh i o 1 -Mod i f i e r (G 

lenResearc httSS) *W>Sf KJroTf* 
-;MSH) a*»Al/te. «t»riifit©K«S*tfi.» 30 

L. WT©3IK«Cfflt^c. IB?"J##2~4©@B?«J^«T 

i5F'J&-5f : 2 

! ' hs-(ch )«-o-P(i -o-Acrcccco rrcrm aca 1 ' 

ew*# ■■ 3 

s ' HS-COfc ),-0-PQ, -O-ACTGGCCGC 1 1 1 I 1 1 ACA 1 ' 

ejmh* : 4 

5 ' HS-CCH, ) 6 -0-PCb -0-ACTCC CATCI 10 1 I I ACA* ' 
(3) B J 7'') >£ — iC«fc£>D N A7'a — "^©tttljv *J 40 
J:Cf *K^<D*S£±EiaW#*» 1 ~ 4 ©— *lflD NA4 

But, ±ejnten© <4) vz%mi,ic.-fimtm&<D 
ismvAmmootmmmwtmsiL. m&m 1 xm^tc 
">\>i> i v h7 , y>£ffl©4-o©-r 

©?£{*£?£»(/. S^O-f^^^^^^r^'^'Jl/^i y h 
^9 Rcg#U/c ^»-Cg*^'J>*{C±K (1 ) £15] 

DWcmaLfctf^xs^ii^u ^7^«±{c4 

i©Il7'ci-yoS« £fa*7-7*t£©3 x 3mm©4 
o©x'J7©S<?K^#5f--< >yi/fc 0 WSiy7 
flr©**?^ >*©^*-->ttJlS60iIl <hlD*IS<LL 50 
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fc. ^4<5f^> y»7«. #7 3 0 araima?- 

[0 09 8] (4) -^Of + 

5 KSi^*-^Si©Rtt4*TS. *7XS* 
1M NaC I /S0mM>) >m.mmm (PH7. 0) 
i§fl£-c8fc7$b. ^'^^tK^SODNAjgffi^r^aefcStt 1 

tea U X 2 BHflcB u . ? n •;> * > ^JSEo^'ff -a 

fc. 

[0 09 9] (5) ^^y'jy^H2-->3>5it. 
EJ»J#* 1 ©D N A &*BMWfctt«lEW£*T*— 
DNA*DNAg«tefi!E«-C^I«U 5' *«tca-y 

5 > $ -«*-C«ttMb— *« DNAm, C ©SIIS 
•fb — 2£lft DNA5:1M NaC l/50mM'J>l«i 
1(pH7. 0) icftKifiSl /iMi&Si^tcigft? 

U (4) T9Wc^D-^7U-fiA^^Jdf^tf 
41M NaCl/5 0mM>J>KiM(pH7. 

o) mm&xwfr{,xy'vi--y'vmt^>( 7 v v << xi> 

ti tr> tc—mS. D N A l >m. U fc. WO&T'u-T'T 

H> xmmu. -&©?g#g£. HflUKtfr&a : 

ARGUS 5 0 \m$i*b~i>* («> ttUD 
[0100] ( 6 ) 

fMMt— *HD N A £3E£^ s< *-C*SEyj#^ 1 ©D 
NAyc-^*-; hT«4 6 0 0OfttT*5O 
ICML. 1 *SS© 5 ^. -7 v nm^m? £ 15?>J#-^ 2 © 
DNA^Q-^^f hm 2 8 0 0©3>7feg*n# 

DNA7*n-^©XjJ<^ h"C«. 2 100i^±v»f 

©¥^T©m7fcao*4#e.nr. 6*sssx-??^© 

ie?ij## 4 © D N A -C«^5lc«!ISS'J $ tlttfr fc„ fel± 
(Omfrh. DNATU-YS«±-r^tlfS14©-*IID 
NA5r#^WtC^m-rSC ttfXgfc. 
[0101] HiSt?!l3 

(^^©DNA^a-^iggiyN-^U^x hP±tfi 
^14) 

( 1 ) DNA7'P -?*©£>?£ 

wtcc^-t is?«j## 5 ©ie?'j* wr *a dnasd 
NAe«i^iiS«*fflt>r^fiSi/. -en£?HK**&*;ft 

0. 2rag/ml. 2mg/mK 15mg/mHC^ 
-&«t^{CTE?gra ( 1 OmM Tris-HCl (pH 
8)/lmM E D T A7kjg?S) tc?gft? 0 . j§g©^ U 

se?u#^ : 5 

1 ' CCCTGATCAGGC 1 ' 
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25 

(2) BJ >^-tc<t-5>ttUi 
^'J-tz'JW. 5%. mS7. 5%. ***stf*)n-)\, 

7. 5%. ±ia-fls^; ( i ) ■cfjkztiztmzm? 57 

■fe^U^TJU^-jU : TtfU^-AEH : Jl| 

W7r-f>*5XM/ (t*) *±Sg) l^ttfrTkfgrfcSrffl 
StU C©7k?g?£*±ge (1) TDHMO/ciSao. 2 m 
g/ra i cD^'n-^rgTSfcJjo^T. a**iSffi^O. 0 
2mg/ml (3uM) tc#iBRL/c. C©r£{*£±tSH 
iMirffli»<£;^;i/yx y h 7 - D>*ffl©W>:5'*> 

J^is h7*'J>£©-v9 KtcSSStU/c. 
[0102] ^«:K7"';>$«:A4-9--fX(DT^5f5?r 

T*tf?7W >^£*Tofc. CCX<DX#v?-j >if 
«. ±I2X V T(C 3 6 0 X 7 2 0 d p i ©Sffir;** 9 
t"-< >#<*ftS<fc5(cfas£L/ft:. £ft:^»]K::3> ha- 
JbiUTB J 6 2 0ffl©Tl7j!£©-( , >i7£:S£7.U'S*6±K: 
EP?: Mc. C <Dim*St4 &<DT 5 W.t,Cft LX tf -> 
tc. 

[0103] ;Xt£.&4 0y7)\> : S.W.±J>CXXv h$tltc& 20 
®7*a-:/£TE^ffi£flH>-C[Hl!|XU «*^iiift«fe«CJ: 

«t^c7- y -©^ 9 Ka»6tttb<* ti-siKiS i 

0©»24f3y » -5-U-C36 0X7 

2 0dpi ©eggT3 >^©x 'J T(C^d< 9 

TV >^Lfc7;U5lg#4&-C*-S#>e>. 2 4 (f=i>; 

hA) x (720X360) x (3X5) X4ft= 3 
7 3 w 1 C©i©7 - n-yW*i^T2 6 0 n 30 

m{CfcWS©3fcK<i:lHHR3n/c^ffi?7-n-^©2 6 0 n 
mfcfcW 5 !Sbfefi£S 3 Kth-T. 
[ 0 1 0 4 ] JJE ( 2 ) Hm©^^ ?(§K2 m 

g/ml, 1 5me/mlS^©7'n-7'igl{C'50t 

Stt3 0(iM(0. 2mg/ml)M2 2 5wM 
(1. 5mg/ml) iWc. -&?g^6lHlitX$iT./c^ 

[0105] ( 3 ) 40 
(13#><=>##>S«fc i 5K:&ggE:7'a- 7"(D^©D±l±lfl«S 

9 h^9 K©fc-^g|5'v.©^yD-7'©^ 
tfff $ ft £' tc £&SS 7- a - T/CDSffrtf^ttiSS) <b n ft 

it— $&£Lfta>o/c„ £tca^ ha-JUi 
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itU/ciCS. ISS3 wMM3 0 yM©rE»£fflC>T 

fPfi£L-fc**9 h©X*?rw 

9 h©^ni?&i'|5]ia-C*o/c„ £tci&g.2 2 5 jzMO 

L X ^©glfttflgi* <=> ttfc. 
[0106] XttM4 

©&!*) 

( 1 ) ^7 - a-^o^ 

Tf^x^ («B r A J tiim ^e»ft&S2fil Ome 
r (^EXod) . oligoA(40-60mer:7r 
Jl/?i/7t® .poly (dA) (30 0~4 0 0m 
e r ; 7 r ;Uv->rt±SI) ^tt^nTEig&t^SRL, 
T^*fSe*M mg/m 1 (Cft^i^lEliiL/. S3©^ 
fii^i^'n-yiiifflfOfc. ftfcl Ome r©ig 
SE7U (12F'J#-5f : 6) WtTF©j!<)r*S„ 
Se?<JS^ : 6 

5 ' AAAAAAAAAA 1 

(2) /^U^*? by<)>tr-iCJ:2>DNAmm<Dat 

m 

ff>JizV>7. 5wt%, 5 w t %S.CK±IB— 

USsS ( I ) T-iSStx-ST-b^U^r;!/^-^ (iSAS : 
T-fe^U^-^EH : il|5f7 7 -O^rs^JU) lwt% 
tdtnJc&ttfcJBXU c©*8«-e_kie (l) rfMR 
U/cS^©^7-n-y?gffi*^rSaA^o . l m g 
/m 1 <tft-&«kotc#«?L/fc. 

[0107] HSSFII3 <t|5J*i#- h >) ";islC%m,{stc& 
^©«§S7'o-7-jg?S*TJi/5«±«:P±ttlS^. x^<9 

f-^ ^vvtGi&mmicxmmutc. -&©$smtBSsi o 

me i\RO'4 0~6 Ome r©M®7'o-7'(CKl/t 

-Zf7\s4tmhi\tc. ifc300-40 0mer©K 
l§7'o-^CC|jgbTfc. S*W{C«PltI©7-n-^TU 

^9 K^6©tta©^(S]tt*5S : F^iE5SCcftofcSi# 

[0108] ;KK&*©&8?7-o-y?§i$£fflt>Tm& 

0?c-7-D-^TU'f±©Xj|<9 h*SUS093il5l«{CO 
TtelUXUfc. HJRLfc^it^a-^rg l00ul%I 
flHPLCTMl/. n±Ultu©^St©l:ti5«c<fc- 5 r^ 
|S7-n-7'©^K©W^lig'</c. ftfciStBH PLC© 
StBttl M h yx^;UT5 >T-bf— h^:^ty7-7 0 

Ksn^i^'Dn^fiiftDNA^K-ntiiffl'Jsn-r. j: 

- 3 r^BE^'o-7'«-'<yjU^i 9 h£-C©q±tiSK:J;-5-C 
«»^n - ^©Se^rHiSt?!! 3 i fflffilc U Xft o fc.^ 
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[0109] mmib 

(K(£»ra©8Mt) (4) fctol*?. 

y-*>/<-c|itC 1 0£\ 9 0», -!ftljg(2 5t)te 

a-^7i/>ftcout«, *tuiswir»e>tifc^p 

Tl/CC»S***m6*>fctt-*fc. -MWf^U 0# 
[0 110] HJ6096 

(-rt^S? * v h 7' > £ *JB0»/cP N A 7*D - U 

(1) ±BE*»«1© (1) (2) i*<BI«{CL 20 

[0 111] (2)^P-^PNAO*fi 
TIB12?>J#^ 7 RO' 8 <Dtt»I2?U ^Wf ^7*cf 
Ig(PNA) <H*^— b^f--/^ <*) tt«) 
L/Co C©PNA»N5ia8 (DNA05* 33iHCfg£) 
CC^f^^gai (Cys ^Sn, ^0*5 

yu##8 0 p n a y'a - y«ie?y#-^7 <dp n a - 
^-Sl^bStfcfc<Dt*4. 30 

mm^ : 7 

N Cys-NH(CH 2 ), -0-(CH 2 ), -0-CH 2 CONH-ACTGCCCCTCCTTTT AC 
A c 

E5»J#^ : 8 

" Cys-NH(CH 2 ) 2 -0-(CH, ), -O-CH, CONH- ACTGGCCC 110 1 1 1 I AC 
A c 

(3) B J >£-lCj;£PNA:7'a-:ADR±!fk *J 

±ie&^0PNA7'D-^l 0 0 a 1<D0. 1 w t% 
h y 7 PftK«:*»aR^ 8 0 /iMi^c 4«tcSJB 40 
U &lr>"C^y-fey >7. 5wt%, J55<fSt7. 5wt 

**y$fy 3-JU7. 5wt%, &C/±S5— 
( I ) "C7nSn5THr5 1 U>TJl/=i-;U (BHfcS : THz 
f-uy^EH ; )\m?T J>tr$ftJ\s (t*) ttS) 1 
w t %£^tf7Ki§?K£±tfiPN A (D h 'J7;i/*pRK8 

J:9fc»j3SSL/c. C©ffitt©«ffi3BAtt3 0^5 0dy" 
n/cm<DjiSlII*rC*D. $/tf£gte: 1 - 5 c p s CD® 

[0112] c©PNA:/a-:/«iR«*«:. IOSW2 50 



<D (3) (cKttUfc<D±H»CLr±K ( 1 ) -cm&L 

/c:tf5;*tg±<D&*<Dxy ritC^v^H >yi/c * 

[0113] tt*J±E^y >*0ittUttftafcr)0P 
NA^a-y»«©RtHJ»*tt2 4p irfeo/Co 
[0 114] (4) ^cz^*>^SC5 

1M NaCl/50mM'J>8Wil?(pH7. 0) 
jgffirgfc^U ^^tR«E0)PNAS:StfiKi*4^± 
CCSfcl^flSOfc. ^^"C^'^^S^2%^^JflLtfTJU^5 

ur 3 WdlttBU* :/cj**>^JKJ£* 

[0 115] (5) ^-f^U 4T-f-tf-i/a>S(6 
K^J#-^7 (DP N A £*m«tttt«EM*«T4— **l 
DNA^DNAgiMit^U, 5* *JB«Cd-dr 
5>**g^3*r«i»^bb*:— *«DNA*»/c. CO 
StKWb— #»D N A * 1 0 mM y >K»B5iK (pH7. 

0) CC«»aia[5nM4ttSJ:9«:i8IBU (iStfKSlm 

1) . C©DNA»**«:1E (4) X»tc7uv*> 
^Ib/cPNA^'P-yTl/^iill, Sffl (2 5 
•C) "CI 2BSH^^-f ^y ^^"fe'-^a >KJ££*T o/Co 
-£<0SL ?P-/7l/«10mM'J ( P H 
7. 0) ffig-Cft^LtPNAyP-^A^^^ 
XU»-»fc- :«KDNA*ifc^«Gfc. ^KBE^n- 

?7U^^9 h (fSn Q a 

* : ARGUS 5 0 ; K«* h~** (*) tt») * 
[0116] ( 6 ) t&gk 

flMMb— *SflD N A ? f-r* 6ie?iJS-Sy 7 (DP 

NA^P-^(J2 4 0 0©*5fcfir*^/c<Dtt:*tl/"C 
lSI^v.; *R?U * *T £ 8(DPNA7*P 
-Z?-Cltm&ft<D 1 1 0 0t*o/c. «±<DC4^6P 
N AT U *f ±r^«Mtt©-*«D N A *«F»WCCtft 

[0117] 4fc'W;7y jr-f^j/a>«© 4 

K^s^P-^u-fW 
a) &*<D7s#v hWWsfnJBTfeo-C, S/c^cDStl 
#R2 0 0 ^m<D$5fflrttC*^C<i:. 

Ci, 

c) ^^-y h®ff&9tl#WoTlr^C4iV9!6a»>&%co 

[0118] c ©c 4 tt^p - ^7 1/ -f ±r a *f ^ y 

Wo. 



(16) 
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[0 119] Efc'W^y ^-fe'-^3>KJ£B$. 
*OXk<0*m&<D— #|R D N A ©Bft£ tcffl C > £ jgiSCC & 

S^T*o/c. 
[0 12 0] ttfcPNAT'D-^*? ht£#l6i60J 

9J6*>TtcC>**, *»W*6ttPNA^D-^ttDNA 10 

y p - ^ <t jttt l r eT**tt**5&* <t <d» ja*»-c 

[0121] Xttffl7 

( 1 ) ^jaE3£^6«c4//^xS« (5 0 mmx 5 0 m 
m) 2wt%7j<K(b^ h y £ 

<bb/Co x^+^S%M-&0/c^^>{b^ (r-yy 

» ^"y >y»J (ffi n a p« : K BM4 0 3 ; ffM-fb^X^t* 
S^ttH) *1 wt°/oMn5 Owt^^-JM* 

fficc^e>n-^-r^u, 1 0 o'CT5^pj»p<ft. 

ft« B«»ffiCC x * * ^***A Oft:. 
(2 ) 2UC*/-iK>^ 9 i'^MTSDE EP-UV 
l/^M^7-^vF'J^Xffl^^iU^^h) (»ffi 30 
D n aS:BK-7 39 P ; «F BIMb¥ff&6ttH) 

t ^u-hr8 0TW5»nBM*ora 

fb3 DEEP- U ViS3eSa*ffll^ 1 c m x 1 
cmOWflCC. H5CC*5W*B«->xjHB©E« (X) 
#100um, Rtf'Jx^tt*! 0 0 umx l 0 0 

Sl^P*2/Sf «rK6U &i»rto«7^#y** 
RoSMfcS-c. xtr>3K«««:fflc»r3B«l/ % Keen* 

tfflCiTlB»K:«»L, ^■coS^y->*-^>*'Ci 
8 0Xt3 O^BftOttlt Ut;^ h42W<k?#, Brffi 
©E^Jt?**d/**2 5 OOfflEBSft. BMg-J"***^ 

h y *xrK»Sttfcgffi*f#fc. 
•5*;KDS««5 0 tra y v hJU (p I ) iff-gsn 

[0 122] (3) 1 0 uMCDd-y^^BTkiSiR*^ 
-ffrisxy h?*J>9- (I 0 q d2 : BJC6 20 : 50 



-/> <**) ttH) JB-f >**>*fcft«U mkjbmn 
v F«c*S»0fc. ^0T±fB ( 1 ) Ktf (2) tfflSl 

/c 0 tttei «j*ii/*te"3<Dfltt&aia*i5 0p 

&tcC<D? y >*©ttUffi[ffiK»fl!ffiW± 2. Suffit 
*£ e ^ 1 0 mM<D7 5 -/F I TC<D*SM*JMG>4 

>BM7$^F ITC^fflU/cOWittt*0>f> 
ejE%3frZ)HXtc <* o r « ;i/tc^tfrS tifcfffi*(Ol*SI^ 
[0 123] (4) SjfcMRtt (^^> <*> ttH) K 
- (75 y F I TCffi) «:KlfU fft*l 0 offers 

* ;ucc«i& $ n/c§ * (z>7K«ffl[©ttS8S:S*ra» o 

£ 5 * — i/ 3 >.ttHtf> htlftfr O /Co 

[0 12 4] HifiW8 

(HS£#fl 7 <D»££ffl 0 >/c 7* a - 7-7 U ^ OHHSCX* 

( 1 ) HtkM7 ±fflffi<D?fmcJ:*)75 vttvVWTs 
(BM) «©»«*f¥«bfc. 

(2) DNAyp-^ltS' 5R4g<D7kK8*C y >M 
li^t^f U>^UT7 $ ^S^$S^b/cl 81 

w<o* y 3-7- (i2?»js# : 9 ) , mm^ 9 <o* y ^ 

^ (12?«J#^-: 10), RWJ#^90t»j37^«: 

5»J»*: 1 1) <£TB*H*H*a*ttH. HPLC^ 
U-K) ?:ffill/c e E^JS^9<D^*y rf-v-<Dt&«ffi 
yijtt. — #|f|DNA-C*>£Ml 3mp 1 8 - s s DN A 
<7> v ;u ^ y ;u ^ p - ^ > yif << b (O— SBOffiSffiyiJCC tB 
*iffl&i2?ijT&£o «TCCE?iJ#^: 9-1 1 CDttSE 
w± y >^-^©«iS**f. 
Ey»J## : 9 

5 ' NH 2 -(CH 2 ) 6 -O-Pa -O-TCTAAAACGACCCCCACT 3 " 

; 1 0 

3 ' NH| -(CH, ) 6 -O-POj -O-TCTAAAACCACGCCCACjT 3 ' 
ffi^JS# : 1 1 

s ' NHj -(CH, )» -O-FO, -O-TCTATAACCACGCCCAGr 3 ' 

(3) ±SBEW#^9-^1 lC0DNA7*D-^(C^Ur 
S±«tSWtt-*«DNA«:^fiSUft:. ^CCNaC 1 «r 
5 0mM(DffiST'^OTE7g?S (pH8) CC k SDN A 
V'a - ^ac;— *« D N A &ftfe»5*s 1 0 0 m M <b tt 
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■&<fc->CC?gfl?U DNAT/D-T-jgrftRtf-^lflDNA 
&>K&S»glsft:. ZLXDNA7a-7£-£tsmmi 0 
Ou 1 tctf LT£*©DNA7*o-ycc*lffiffJ&-;$gI 
DNA££tf&?BE£ 1 0 0m lfiOxTiti^U §*©Zi 

9 o 'c^e 2 5 'avm.m^c2 B$ra*>wr^ 

-C^'J v K«fclS3l*fc. ^tc±5elE?'J#^ : 9 - 1 1 
©&DNA7*P-:7'©7W7'y 7 F££tfi8jS*, ^'J 
•tey>7. 5wt%. 5wt%. WJ"J3 

-Jl/7. 5 wt%. SCMBMlE-flSSi ( I ) -CTjkZtlZT 10 
■te^U>77Un-.iU (i§o a o« : Uy-;l/EH : Jl| 

if77-f>-5r**JU (#0 tiM) lw t%*-gtS7kmm 
KftW.. n-f^'J? F©&.**i§S#8 mM 5 tc 
ISIgLfc. ^©DNA^n-^O'W:/-!; •;/ F*St» 
cne>©ffi^©aB5S^«{5]nfc3 0~5 Odyne/ 
cm©iEfflF«3-C$,0 t Sfc!4Sfel-5cps (EStt 
Sit : J&MitSi («) ttSS) OSEfflrt-C^o/c 
[0125] XtCJ^frisx. ? h 7*y (i§D a D« : 

b j C6 2 o ; +^v> <t*) *±sg) m-ozzy?* 

3<i/8:glU g.*©-f>*£>27K:±iB©3*l©7W:/ 20 

F&jfcfc^SigU fl*fe#'Jl TfflUfc/^J^i 7 h 
7 -ij>5?CD-^-v FitiS^O/c. $A:±IB ( 1 ) TSlU 
(2) TfFRSl/fcBM^'^xS^^f 1-0. g-TK 
?|J#^9 ©DNAT'Q- :/©7> 4 7*) y K £^tfi£r££ 
1JUB®**;U (06© 1 3 1 ) KtfeteUfc:. ^{Cie?iJ 
#-Sfl 0©DNA7'D-7'€ia^^i; », K£^tf&i££ 

±fei?'Js©^x;uK:i^-r^2?ijas^xji/ (1216© 

13 3) tCtfeteU MtCieF'JS-Sf 1 l©DNA7'a-^ 
f ?§?££±fs 2 ?ijg© x jucRSMg 

T-5 3 3?lJS©^xJU (12)6© 1 3 5) ICtfiJSLft:. fc*S 30 

lo©^x;wc$*L,-c<5m©,>W:/'; ? F&rS^Isiti: 

atsurft i o o p i mt&istc. c©sw: i o©9*;u© 
c-5. itssn/c^-r^'j ? vmrnxt^ xji/©sapsiwp 

±.&r>X&&UX^2>&. ^7ktt©"7h y^* 
{c«fc- 3 rOx;H^ic±So-C*jO. 3x;i<p H l-c©77CJ* 

[0126] ^tcSffi ; Sr2 5*C. SSI 0 0%©tl*gtf 

I'M t ££££ -a-fc. fcfc 7a - :/©igg©7 57 40 
g«^£*Bfitt&-#gIDNA<b7W7'y * F£tTJ)?XL. 
■Tl^Tcfe. &2x7U©x#*^g<iJ5j£-r-£C<J:W:fc 

[0 127] (4) ^^cS1g^8 0'C©Jifi7K-Cl 0^K 
m^^Lt:^i>7a-7t^A7<) -j F4 
^Tt » ■& *M§fl£ 7' a - 6 Kltt 3 i± £ £ fticgfet > 
ifcl/fc. i/U>-eS1g£ l y-7ur 5 >7k*gr£-cg 
»Tri^iroiaaio. •&^xJH79©*sjt,©x#^'>® 

[0 1 2 8 ] ±IB (4 ) ©£:flPtCj:^-C3x;l/|*J©DN 50 
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A 7 a - 7 «fc SIo L & *> -> fcx * *>g«g38! L T?J<iS 
SiJ&rO. s/cSJt;$-&/<ix»y-;ur 5 >tc*>7fcl$» 
*s??«E-r •*> fc«> x ^©Kffii* J: 0 IJlTktetfiil < & 9 . 
fft»©«W-*MlD N A fc^tf fgTg© x ^©tftifS© 

[0 129] (5) ^CCCNaC 1 £5 0mM©i£ST£ 
tf T E?g?£ ( p H 8 ) CCieyiS# 90DNA7'O- /tc 
#rS7?:£teffi14©-#l8DNA£&,tejgS# 10uM 
t tt z> «t ^ icigfiSL . c ©^ffitciiB ( 4 ) -en tcV x 

)ucx.#*ism*BALtc7a-zf7 1-< zmmc 8 

0*C*^2 5*C£T2B#P£*H}TP2&l^.i':7-.j ^^--fe' 
— > g >Slc"«?r^j: -s /c„ oi»-C2 O'CT 1 OmMON 
a C 1 *^tf T EJSfKiBc ( P H 8 ) -Cg«£ 2 0 »P B m 
^ 1/ rc© ^ f >IStam-cat® ©SfcfriKSr O /c. 
[0 130] (6) ^(CNaCl«r5 0mM©Sg-Ct 
tfTESrS (pH8. 0) (c. -2MS«M(c-f 
u- h L-rCT«t>-c^7fe?:i%-rs. 2-^^;U-4, 6- 
trx (4-N. N-i/>?;i'7 5 77*-;W f;>j^ 
A7-{^f-fK (feTF rp2j iBS) *-?-©iSS*n 0 

h 7' y > 5? m<D A > ^ > * &c?cii u r ±13 A > * y x 

v \~-7<)lsf<D^v KtClXO'WWfc. S/d±IB (5) K: 
r 7% W ^ y ^ ^ -tf- 3 >*^j: o fc»«^±fB7- y > 
£CC-fe?f-U S-<?©^x;UJC*fL-CP2^?S?: 1 0 0 

p i -?-omteLtc<D*>. sm&Viktz-rctbicmmi o 
0%©fift^-rtr5«gi/ l ^ + >7N--rt 

Ltc&tmilgl<D5m8l mSh£ ■■ IMT2 

<)>j*xyt¥&&.£:i±m> f§35: loofg, mzmstm 

ffl<D7 4)\*$— — 7 (®j|3flg7 ^ ju^r — 4 5 5 nm 
*J65 9 5 nm (SJS) . i^W a v ^ 5 =7- 6 2 0 
nm. St3tffl7-?yr — 7 ^Jl/^-6 1 0 nm#>e>7 2 5 
nm (SIM) ) £&ffl) (C I CCD*^7 (^ D D D « : C 
24 0 0-87 ; b~i?M±m) t A * -is? a 

■fe'jf ( f§uh£ '■ ARGUS 5 0 : i%&*\'-9M± 

25/imX25(im, -4>f-#ls-is 3 >x 6 4 . AR 

gus s o<Di%mi<"<Mtmm&%.Ltc. 

[0131] -?-©^. IByiJ##l l©DNA7'o-y 

mo, i2oo~i5oo (D&iv&m&mmztitc. — 

T^iJS-Sf 9©DNA7"P- ^*,f^ $ -ti-fc 9 x 6 

«. 9 8 0 o~ 1 0 3 0 o<Dmyt&&*mmzin> *tc 

6B?'JS^ 1 0 © D N A 7 a - ■yzm-S S fc-? x ;U*> 6, 
3500-3900 ©m^S^fil^^ tlfc. UK: 
*Hffl*TE««iR*ffl«r»r3 5-c-c 1 Oftffifcftb-t: 

nm.mft&&$:®m.btctc*>. sm^i o©dna '. 

7a- 7Z!&-£ $ HtcV x e> «7< „ 77 y 7 ^ > K i 

isifss©^7t?ss b nmm $ < % o fc„ 

[0132] Ch6©^6. *3Si6«f(Uc«R&^"n- 
77UAZm^2>CtT. S^x;KcfcC^r7N-C^y ^ 
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A M~ is a >RlS«rtTtt Hi &X* . jgKiffiFiJS-^ 9 
[0133] 

(^{i5M8©7'a-7'7 U> -/©.SO » JU^WiSt&^MO 

aHRWflU&RCf^a - ^©SlS) 

( 1 ) <t(5HiCCUri2?ij#-^9- 1 KDDNA 

V n - 7 5 -t* feSS^fflg L /c. 

[0 134] (2) @H?'J#-^9~1 l©DNA7"a-y 
tC*fLT^±tBli^/«c3®S©-2|s:iaDNA^fiSL 10 
/c. N a C 1 £ 5 0 mM©igg-C^tf T E igjffi ( p H 
8 ) tCbiB 3 ®£I©-*§K DNA^« ©iggrt* 1 0 0 

(So D n« : BJC6 20; (#0 ttS) flH> 

2$><7*3Wm&L. &i<D4 *>*«:J:ie©3 
@cD-*^DNA^S*3fE»L/. 1 Tffl^/c/^ 

( 1 ) •TfflSb/cSSfe'7"';>^tC-b h U. IB?iJ## 
9~ 1 l©DNA7'n-^as,f£^UTl>S'J>*JUC*tO 
r#>?^tBffl^«c-*l«DNA*#^rS ; £:l^©'i' 20 
1 0 0 p 1 -3-3gtf£l//c„ CWBfiTS^x 

4 ©g- V x JWCffiWdCCSJE 3 -t* S "< # ^1l©?§f8 
[0 13 5] (3) %tdeJtM9 iHSHCLr* 1 ?** 

mum 8 <t Rittec u-c p 2 * >uc#*& u nr 

©*Sm. ±r©-*7x;l/rt><=>9 8 0 0- 1 0 3 0 0©3£g 30 
**HiT* -5 C &*sttB3 tilt. 

[0136] i o 

(loam ^^mmmm^tmm) 

( i ) mi&mi tmwiicLx?? v*-?b<j 

[0 137] (2) C©Ig©7'7vl'?l- l J^^ 
tTJJ&J* ftT l > £ §iJ©SlffiK: U V * V>m&*¥iU ~>tc. 40 

fttt9 3* <fciSfttc< t»t*SS-c*«5. r>xju^B©7]<K: 

>tT-r^«s4ft«2 2- -csb^xmrnmi-cmfc^^v z 
vh'j **ttg&©^:c;ujgffi©^tt£it$$UTiiitt-$> 

[oi38] o) 'Xtcmmmi t®micLxa-?s. 

>» ©7ki$?gt*ft«:'5 x frftxi&i&ZBf&T -5 c <t a < ^ so 
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■?x;u^Htc+»«:-f >^v J x ? hn±ttiifc£fr SM<=>t>- 
SCi*i, fgtcft ft ^'a-T-i 8H9»t £ ©S£t.©tfc 
WtCliJ: 0 W*iJ££r£. #f§teWcfei£U/c 1 7x7l/Jgffi 

©«7Wtj&n«-e-©-RSS.iM$£ ursf* bi^ffir* 
s . g /cs * ©essays ^ n -s -i? x 6 ccffe 

-j/c. 

[01391 HtStfj 1 1 

(BMJ&J&StS©^ xJUtC7'D-^|SISfflWSgS©A 
©&©*£{*£ ^ > * ^ x h i£(C X mil U r »fcH«* 
fflC»/c7'a-^TU--Y©KffiS;C>*-e©^ffl) 

( 1 ) H*SP!7<!:|!]t£«:0-C7 , -7 F U ■» i-XSHf 

[0 140] (2) T5 ^ttSrlS^OfcJ'^Xfc^fc 
(N-/3- (7 5 7if;H -r-7577'D f;U h 'J 

S:KBM603 ; <rat#X!M*5££4±8) * 1 w t 
1 Ow t%^^-7-;U7K®?S^MST-C3^F 

ra^m^b. ±ia^7><b^«t"©^ h *^s ; &*a7K^ft? 
u/c ot,»t?c©?grK?:7N'7'7Ui; a : ^ h-7 - ';>£— (ffi 
o D a« : BJC62 0 ; (^) ttK) ffl-f>^^ 

**<D^v FtC^J&Ofc. S/c±IB (1 ) fffljtL/fcSS 

mmzmms tmrnt*. lxpm otc. c ©s««r 2 5 

•C. SKI 0 0%©HStI&*iK3 0#J&fcSL<fc©-fc. 

if^Tk-cgt^. ^e>tettL. -e©^i oo'CT3o»pa 

^-fL-r. S-5x;l-©^H«;TS-/S*2gAbfc„ 
[0 14 1] (3) ^C^i7'>-Y 5^JU-4- (vu^ 
5F7x^;U) (7^PU?^ttlt) £5w 

t % DM S 0^?Ktc«[i^iSe*s 5wt%i%Si^tcg 
ML. C©jg?K*±S2 (2 ) tmmiClsX-ll'triSx.y 
h7'<)lsZX&V 1 0 0 p -3C>-C 

3 0 'C. SS 1 0 0 %©tIiStISffl«:S^?: 2 DSPtHSfcg 

x;U©)S®(cv u ^ 5 FS^igAl/fc. 
[0 142] (4) DNA^a-T't U-C5 - ^Jg©7j< 

if^L/cl 8HtOt';^- (SfiJWI: 12). 15 
^J#^l 2©^'J^v-M:W0'C Hi©^;?U.*5 L F*l 
S^vyfO^o-T- (IB^JS-^: 13). ROMiJS 
m 2<D* >) 3-7-<*.%tLX2m<DZ * l>*? F#S* 
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•?v?-<D7V-7 (ie?"J#^: 1 4) (£-C B#S$BM* 
5££l±§3. HPLC^U-K) Zmm-Ltc. WTKiBJiJ 
#^ : 12-1 4©iSSIB?lJ£ 'J >*--i?©«iiii*^ 
T. 

EM#* : 1 2 

' ' HS-CCH, )» -O-PQ, -O-TCTAAMCGACGGCCACr 1 ' 

m<m-% : i 3 

5 " HS-CCH, ), -O-PQ -O-TCTAAAACCACGCCCACT 1 ' 
IS?iJ#-^: 14 

' ' HS-CCH, ) s -O-PQ, -0-TCTATMCCACCCCCACT J ' 10 
C 5 ) 1 0 mM© 'J >iS^f35®tC±IBSE?iJS-^ 12-1 
4©§^7CDDNA7"a-^?r^f^g*si OwMitti 
•fc^KiSJ^-tf/c. &*©DN A 7'a ±lBjg 
JfitW 8 ilDfilK: b-C±fe ( 3 ) Xftfig. bfcgffi© x ;U 
ecgU&Ofc. &^x;u*sr#airiSg?L,;rc£t.-?>. 
5n/cDNA7*D-^'^rS(3: > xJU©KJng|W»6® <3 

x.>\sfat,att.- 3 xte'o . ^a^a>^ 5^-->3>usi 

SJhWofe. C©lfi*3 0'C, &gl00%©tf 
iI1sffiti«c2fcfP.8SfcfiU *<r>mtokxmi>. 20 

xJl/07l/-( 5 KSiSlSS-e-. DNA7*a-:/£*1£ 

[0 143] ( 6) IB?»J##1 ZODNA^a-^ 
tvr5E£ffi»Wtt— *4RDNA*dJ«(,. NaCl£5 
OmM©rlg-C^tfTET§?£it. C©-MDNA4ft 

K ( 5 ) "Cftfc DNA7'o- ^M-^SIS^rSM L. 8 0 

•c~2 5'c*T2B#raa>wt:i$iau *s 47 yam- 
is a >£*T£to fc. ^CKN a C 1 £ 1 0 mMOiSgfS 30 
trT E^?S ( p H 8 ) *m^X 2 0 -CC2 O^HSfi^ 

Ltc. 

[0 144] (7) >W 7*'; v K«C-f>*-#U- h 0 
•CtJG^-CM^^-r-S^-e^SYOYO- 1 £Na 
C 1 £&gg5 0 mM-C*t*TE*SM:. S&iSg*i 1 0 
uM£fcS<fc5«Cig8SLfc (pH8) . C©jg?K£±lB 

(2) iEISKCLr x » h 7>)>**m^X±. 
IB ( 6 ) <D«ill?:tf % ?cgffi©§-} x . 1 0 0 p 

i-?-3«*&u m&M8 ±mm<,cLxmftzm®fcmL 40 

(B®^§7 ^ ;U£-£{£ffl) „ &*5A r g u s 5 0© 
[0145] *<Dl£gk. iH5>JS#l 4©DNA7'd-^ 

ra©. 1800-2000 ©m^sg*«n^$nfc. — 

#E?W» 1 2©DNA7"o- ^?r*S^S * /c-5 x 
P>«. 7 5 00-8 0 0 0<D^7fe?SgA^6I^$n. Sfc 
iB?>J#-f 130DNA7'P- :/£*££• ;* ttfc x h 
tt. 3 10 0-33 0 0©«ft!lHS#tBg?<*ftfc. M«C 

sta * t e tmmzm^x 3 5 -c-c 1 0 msm* l x n 50 



gSBfcSliBSrS'JJEO/ciCS. 6BJIJ§-^1 3©DNA7" 
[0 146] C ft 6 ©&**><=>. :$fgS6(?iJK:<fc*7'a- 

[0147] 1 2 

( 1 ) mm 1 1 4IU««: b-C!B?iJ## 12—1 4©D 
N A Vu - :/£$££• $ -a-feSffi^ffl^. bfco 

[0 148] (2) SB?iJ##l 2-1 4©DNA7'D- 
■fULttLXfciZttffi&Jtj: 3 *«D N A 

fc. NaC 1 £5 0mM(Di&g-CStfTE?&?l£K:i:i33 
«$»©— #§KDNA=&§*©i§grt*l 0 m Mi 
SB? Ltc. ScfeS * ©— D N Affi&<D p Hfi 8 X$> 
2>. XZffris* », b V <J Is Cj§D a D £ : B J C 6 2 
0 ; +^-/> (AO *hM) ffl-f >**:>**3fflJHSt 
L/> S<7©W>^if >5'(C±IB©3ffi©— 2|s:|ftDNA^ 

<o^ > b'icmmbtc $/c±ib c 1 ) xmMLtc&mh 

VVlsZlc-te-y V L/. 1B?"J#-^1 2—1 4 CDD N A7'a 
- y^Lti," & -i; x ;utc*t u r S * 3S±tS*itt&- 
*«DNA«r^ty?§rK% 1 ocd^x^Ko^ 1 0 0 p 1 

§L/ciC5. ^©«CD*. ^ax=J>i7 5^— > 3 > 
ligl^ 5 tx-T . IWci-77M x ;wtf@£iJK: 

[0149] ( 3 ) ^CUSStfH 1 1 tmmcLX&Vx. 

mmmi ltnitciTYOYo-iM^* 

4tf«C-5/c. £T<D?x;UA>e>7 5 0 0-8 

0 0 0©SSfi©m3fc#llg?;*ftJt„ COCi^ifflT" 
n-yTU-Y©S>?x;KcllWcjSrr.!^M^J&L/. S 
■^xJKciati-C^n-T'iSlS^S^SJS^-B-. ^LT 
SJ&<I!)IS***tfta-C # C <!: * 5 FtlS $ tltc. 

[0150] m&n 1 3 

c b Mjgfiss«* x t/a»Affl©«»«:itai tro 

( 1 ) © ( 2 ) ©IBtEtcfifory^ v if? V 0 

[0 15 1] C2) H)5S{«J7© ( 1 ) ©gBiSKSe^T. 
xjK*S/»*»*1/*:^9 ><t£!B5 ( r - ^ V J/ K+-> 

m (i§D a D« : KBM4 0 3 : fiiS^l!ftfeS£f± 
SS) © 1 w t %7k?t?K£gST-C l B#r^}H#-L,T. Se«> 
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■?c©i§v£*K:_bia ( 1 ) vmMLtcmtBZW.i&TX' 3 
i]fcr7k£l&£U l 2 oiC"C5$MH-<-i'U V*)\>m 

f& o 7"c. C ©««: B MBtiZikCOmmi: is 5 > # ? 'J 
is #mx-tm& i> c t «: <fc -ox i> V * ;ujg®^©;r.tf* 
->«©jgAtt*Jt£-C**. 

(0 15 2] (3) ±IBHWJ8© (3) SO' (4) K 10 
SBttU3t*ffi»Cffio-C. 9-1 1©DNA7 - 

n - ^ x Jb©JKffi 3 -t+fc. 

[0153] ( 4 ) IS?lJ#-«f 9 (C*f t,Tffi»W*CttSE 
?iJ€r*-r h -m% D N A * D N A g|b£fi&4ft-C£J$ b . 

> A- a - jr s > 0 td&mt— #8 D N A «f» 
/c. C©SSMb— 2£§8DNA£rNaC 1 * 5 0mM©i& 
tt"Cdt»TE»* (pH8) tcftfeiAl&*S2 nMtUZ, 
£'?K.mmutc. C©?g?gtC±fa (3 ) "Cfi/cDNA^ 
a-7!t£-££&$:&mi,. 8 0 - C*^2 5'C^"C2^ 20 

fc. •fO^'P-^TI/^lOiM NaCI/TE 
*gfffi?£ ( P H 8 ) ?:ffll>T2 9-CtZ0 &Hft» Lt^ 

[0154] ( 5 ) mm 

«HMt-*«D NAi %± v ^T?* £i5F'J#-*t 9 CD D 
NA7'a--7'?ri!ii-^§-B-/c^*;U*>6«8 5 0 0-9 4 

o o omitm^rnvs. 2 n/c s fci iocdna 30 

ya-^iS^Stfc^ *;l/*i6tt2 8 0 0-3 4 0 0 
©jg7fcfi#&yg £ n £ fcie JiJ§# 1 lODDNA^a-;/ 
*IS£-£-t»7c9 1 2 0 0—1 5 0 0?iS©m 

1 OmMNaC 1 /T EWtfflfflL (pH8) ^fflOTJgtt 
3 5'Cf 1 O^rWO/ciC.;,. 1B?iJ##1 0 ©D N 
A 7*P - -tt/c 1 ? * Jl/*>6©M7fe2«. » * 

jS*5 7 , Q-7 , 7U^ffll>tt^^U •;> K©8tfi*J!Bj 
JKOWSWtttftWjW^IfifrC** c ttfi&tj>&. 40 
[0155] 

[0156] ecc**W»c £fttf^©t&tt;o>*>-e<i>«i so 
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[0157] $fc2(s:^ccj:nii. 7'D-7'TH , ©@ 
tit h 'J ?Z'<S'->>S:fcl$,L, fjx.>\>* 

m)tcm&*m^z>c it?. iitg'MD^a 

*&. < «iiti'v.©-9->7>©ei^©^^©{iig-rn 

[0158] 

[ie?«M] ie?'js-^ : i 

iE?»J©SS : 1 8 

m>\<om msL 

1*©^ : -#« 
h#ny- : jgJKtt 
i5^iJ©aSI : ffe©^IS N A 

ftU©m$R: 5' *4SiC^^-;US*s^ 

ACTGGCCGTCCTTTTACA 
lejiJS"^ : 2 
ie?iJ©S§ : 1 8 
i2JiJ©M : 

h^a^- : mm 

mwmm ■ itxD&rn mdna 

fSl©1f$B: 5' ^iS(C^^-JUS*SifS^ie?'J 

ACTGGCCGTTCTTTTACA 

iSJiJS-^: 3 

i2?U©gi* : 1 8 

i6?'J©M : 

IK©^ : 

l5?iJ©ffiSl : f&©^SS ^fdcD N A 
129'J 

ACTGGCCGU 1 1 1 1 IACA 
ie?'J§^ : 4 
I2?iJ©g3 : 1 8 

e^ij©m : mm 
m>» ■■ -MS. 
b#ai>- : mat* 

$&<Wmm : {&<D®@i a^ESD N A 
I5?'J 

ACTGC XATCTTCT TTACA 
i2?'J#^ : 5 
&?|J©S<* : 1 2 
62?'J©M : SIS 
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MW>« : 

CCCTCATCAGOC 
I2F'J## : 6 
S2?'J©S5 : 1 0 

iftO» : -*« 
h*ay- : MUR 

§B3^J 

AAAAAAAAAA 
IBF'JS^ : 7 
iB3?'J©fi<? : 1 8 

mmm ■. mm 
m>m ■ -ma 

zmnrnm ■ m<omm ^spna 

12?>J 

ACTGGCCGTCU I I IACA 
K«»* : 8 
Efll©«S : 1 8 

lej'jcoM : mm 

mom ■■ -mn 

h^as?- : mm®. 

MPHomm ■■ wxomm mpna 

ACTCCCCCMOI I I IACA 
ie?'J#^ : 9 
ie?"J©S$ : 1 8 

se?'j©s : mm 

tctaamccacgcccact 
kws# : 1 0 

IB^iJOSS : 1 8 
i^cogfe : 

h*ay- : sum* 

ie?iJ©fISI : <i!2©t£fi3 ^DNA 
EM 

TCTAAMCCACGGCCACT 
S2?'J#^ : 1 1 



(21) 4#gg2 0 0 1 -66 30 5 
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I5?'J©SS : 1 8 
K?'J©M : &IS 
MOtt : -*« 

l^iJ©«a : fl&ORM MDNA 

TCTATMCCACGCCCACT 
IB?0#^: 12 
10 IH?U©g£ : 1 8 

ejwds : mm 

m.<om • -*« 

n*ny- : ami* 

K?ij©asi : {txomm ^udna 

fftotftt: 5' £M«:?*-~*attlS6 . 
IBM 

TGTAAAACGACGGCCAGT 
IE?'J§^ : 1 3 
eB^ii©SS : 1 8 
20 IB?U©I2 : 

fil©» : -*« 
htfa^- : iElfttK 
gB?iJ©mSl : {6©^ alSDNA 

TCTAAMCCACGGCCACT 
SB?>J#^ : 1 4 
I2?'J©S5 : 1 8 

ib?ij©m : mm 

30 II©S& : -2M» 
htfd^- : e§MK 
IBFU©®® : ffe©&IS ^DNA 
fl!2©1t$R: 5 , *iS«:5 L ^-;L'*AiiK^ 
IBM 

TCTATMCCACGCCCACT 

mw<Dffimttw.wi 

[mi] j<7)\,v>3.v t-^-v Kiffliit^n-yru^ 

40 "Cft*. 

[03] l5Sfe^J3«:*ji^-C''f^;i'^ 1 * -j hffitCcfc^rr 
;u 5 &±(c * # y r- •< > ^ 0 /c^SS^ a - ^©a©iIIS 

ffli, ^©imxfii^tbr^^^^-c^s. 
tit. nm(D®wm£*mtTz?7 7-c$>z. 

[05] (a) XRWlcfrftZya-T-rujcD-mm 
SIW©««fflIIia"C**. 
(b)05 (a) ©BBISKS0-C*?.. 
so [06] ^JeCT8«:*jW5>^^5.-f ^ >^fe©lftBJ0 



1 0 1 



1 0 3 

1 0 4 

1 0 5 

1 0 7 

1 0 9 

1 1 1 
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«M^p - Rta $ ft&rfc<* 

. 111-2 



* 1 1 3 
1 1 5 
1 1 6 

. mm 

1 1 7 

1 1 9 

1 2 1 

1 2 3 



l$g32 0 0 1 -66 3 0 5 
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(DNAttlfitt) 
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(a) : S»ffl 

(b) : WSffi 



0.2 0.4 0.6 0.8 1.0 1.2 
DNA * IK (mg/mO 



1.4 



1.6 



117 



CH5 ] 



□□□□□□□□ 
□□□□□□□□ 
□□□□□□□□ 
□□□□□□□□ 
□□□□□□□ 



~1 



12 7 
.325 



(A) 




09) 



[136] 



□ □□ □ □ □ □ OQ O D\ ,xl 3 1 
QODDQQDQOD dLj-I 3 3 
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